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Abstract Of JP5240371 
PURPOSETo prx)vide a micro-valve which is 
excellent in long-term stability and can drive 
plural valves at one time with a simple 
structure. CONSTlTUTION:This micro-valve is 
provided with the first base board 20 where a 
recessed part 21 is formed in one surface and 
a diaphragm 23 is formed in the other surface 
of the recessed part 21, and at least one ring- 
shaped gasket 24 which is fixed on the 
diaphragm 23. It is provided with the first 
through hole 26 which is arranged in an air 
tight condition at a prescribed interval 22 on 
the side where the diaphragm 23 of the first 
base board 20 is formed, and formed at a 
position facing the approximate center of the 
gasket 24, the second base board 25 which is 
formed at a position facing the outer periphery 
of the gasket 24 and provided with at least one 
second through hole 27, and the third base 
board 32 which covers the recessed part 21 
and is arranged in an air tight condition. An 
expanding (or contracting) member is enclosed 
in the recessed part 21 by heating (or cooling) 
to provide a means for heating (or cooling) the 
member. 
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* NOTICES * 

JFO and INFIT are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate with which the crevice was formed in one field and the diaphragm was 
formed in respect of this crevice and another side. The gasket of at least one shape of a ring fixed on said 
diaphragm, It has a predetermined gap in the side in which the diaphragm of said 1 st substrate was 
formed. The 2nd substrate which has 2nd at least one through hole formed in the location which 
counters the periphery of the 1st breakthrough which has been arranged airtightly and formed in the 
location of said gasket which counters a core mostly, and a gasket. The micro bulb characterized by 
establishing the heating (or cooling) means of this member while enclosing the member which has the 
3rd substrate which covered said crevice and has been arranged airtightly, and expands with heating (or 
cooling) to said crevice (or contraction). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the gas-passageway change of the micro gas 
chromatography formed for example, on the silicon substrate, and relates to a suitable micro bulb. 
[0002] 

[Description of the Prior Art] Conventionally, the thing of the structure shown in drawing 4 indicated by 
publication of unexamined utility model application Heisei 1-154460 as this kind of a micro bulb in a 
cross section is known. In dr awing 4 , 1 is the 1st substrate which consists of silicon, it is open for free 
passage to the crevice which the diaphragm which has the mesa section 6 is formed in the center section 
formed in this silicon substrate 1 of etching, and forms this diaphragm, and the slot 7 is formed. 2 is the 
2nd substrate which consists of Pyrex glass, the breakthroughs 9 and 10 which serve as a gate of a fluid 
according to the location of the mesa section 6 and a slot 7 are formed, and the 1st and 2nd substrate is 
formed in piles of anode plate junction. 

[0003] 4 is the supporter material of a cross-section U shape, covers the rear face of the mesa section 6 
formed in the 1st substrate 1, and is being fixed by adhesives. 5 is an electrostrictive actuator (only 
henceforth an actuator), an end touches the pars basilaris ossis occipitalis of the supporter material 4, the 
other end touches the rear face of the mesa section 6 of the 1st substrate, and this actuator 5 is arranged. 
12 is a power source for impressing an electrical potential difference to an actuator. 
[0004] In addition, the thickness of the 1st substrate is about 6 micrometers, and the gap D of 0.3mm 
and the 2nd substrate is made into 4.2mm 2 and die length of about 9mm, and displaces about 8 
micrometers of cross sections of an actuator with the electrical potential difference of 150V. 
[0005] Since according to the bulb of the above-mentioned configuration a fluid flows from a 
breakthrough 9 and flows to a breakthrough 10 side, when the power source 12 of an actuator 5 is OFF, 
an actuator 5 develops when a power source 12 is ON, and the runoff hole 10 is blockaded by the mesa 
section 6, the bulb of a NOMARI open type is realizable. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned conventional micro 
bulb has a very short expanding distance of an electrostrictive actuator, adjustment is difficult, and since 
the actuator is fixed by adhesion, when achieving the unification with the function of others further, 
such as concentration of a bulb, an actuation circuit, hydrometry, and a detector, which has a problem in 
long term stability, it is difficult [ it ] to form a bulb simultaneously with silicon ultra-fine processing 
technology. Moreover, since one driving gear is needed to each one bulb, there is a problem of 
becoming cost high. It was made in order that this invention might solve the trouble of the above- 
mentioned conventional technique, and as a means to drive a diaphragm, by usmg the force by 
expansion of a gas, it excels in long term stability and aims at offering the micro bulb which can drive 
simultaneously two or more bulbs with an easy configuration. 
[0007] 

[Means for Solving the Problem] The 1st substrate with which, as for this invention, the crevice was 
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formed in one field, and the diaphragm was formed in respect of this crevice and another side in order to 
solve the above-mentioned technical problem, The gasket of at least one shape of a ring fixed on said 
diaphragm, It has a predetermined gap in the side in which the diaphragm of said 1st substrate was 
formed. The 2nd substrate which has 2nd at least one through hole formed in the location which 
counters the periphery of the 1st breakthrough which has been arranged airtightly and formed in the 
location of said gasket which counters a core mostly, and a gasket, It has the 3rd substrate which 
covered said crevice and has been arranged airtightly, and while enclosing the member which expands 
with heating (or cooling) to said crevice (or contraction), it is characterized by establishing the heating 
(or cooling) means of this member. 
[0008] 

[Function] In the normal state, the 1st and 2nd breakthrough is open for free passage through a gap, and 
passage is in the open (or close) condition. If the member enclosed with the crevice of the 1st substrate 
is heated with a heating (or cooling) means (or cooling), a member will expand (or contraction). As a 
result, a diaphragm bends, the 1 st breakthrough of a gasket which countered the core mostly and has 
been arranged is blockaded (or release), and passage will be in a close (or open) condition. 
[0009] 

[Example] This invention is explained using a drawing below. Drawing 1 is the sectional view showing 
one example of the micro bulb of this invention. In drawing, 20 is the 1st substrate which consists of a 
silicon single crystal, and the crevice 21 is formed in one field of this 1st substrate using anisotropic 
etching. One side of the gap with a depth of about several micrometers where 22 was formed in the 
another side side of the 1st substrate 20, and 23 is 100 micrometers - about 10mm and a diaphragm with 
a thickness of about 1-100 micrometers. 24 is the gasket of the shape of a ring which consists of nickel 
metallurgy with a micrometers [ in thickness / several ], and an outer diameter of 10 micrometers - about 
1mm formed on the diaphragm, and is formed of vacuum evaporationo, a spatter, etc. 
[0010] 25 is the 2nd substrate which consists of Pyrex glass, a silicon single crystal, etc., and the 1st 
breakthrough 26 is formed in the location which counters a gasket 24, and it is being airtightly fixed to 
this 2nd substrate 25 by the 1st substrate 20. The 2nd breakthrough which 27 was open for free passage 
in the gap 22, and was formed in the periphery of a gasket 24, and 30a and 30b are piping with a bore of 
about 0.1-lmm connected to the 1st and 2nd breakthrough 26 and 27. 

[001 1] 32 is the 3rd substrate which consists of Pyrex glass, a silicon single crystal, etc., the heater 33 
which consists of a metal thin film resistor is formed in one field of this 3rd substrate 32, and it is being 
airtightly fixed so that that heater part may be located in the crevice of the 1st substrate. N2 gas is 
enclosed on the occasion of seal of this crevice. 34 is an external electrode and is airtightly connected to 
the heater 33 through the electric insulation layer (not shown). 

[0012] In the above-mentioned configuration, by the normal state, the 1st and 2nd breakthrough 26 and 
27 is open for free passage through a gap 22, and the fluid passage which passes along Piping 30a and 
30b is in the open condition. And if a power source (not shown) is connected to the external electrode 34 
and a heater 33 is heated, N2 sealed by the crevice will expand. As a result, it bends, as a diaphragm 23 
shows by the dotted line, and the 1st breakthrough 26 of a gasket 24 which countered the core mostly 
and has been arranged is blockaded, and passage will be in a close condition. 

[0013] Drawing 2 is the sectional view showing other examples. Although the explanation which gives 
the same sign to the same element as drawing 1 , and overlaps in drawing is omitted Form 
comparatively larger crevice 21a shown with an alternate long and short dash line A in this example, and 
this crevice is etched further. It is comparatively alike, three small crevices 21b, 21c, and 21d are 
formed, and Gaskets 24a, 24b, and 24c are formed in each diaphragm 23a, 23b, and 23c. Moreover, in 
this example, it sticks to the outside of 3rd substrate 20a, Peltier device 40 is formed, and the heating (or 
cooling) means is constituted. 41 is a power source for heating a Peltier device (or cooling). In addition, 
N2 gas etc. is enclosed with Crevices 21a-24d also in this example. Moreover, it is also possible to 
establish the temperature detection means (not shown) which becomes the 1st substrate 20 which 
consists of a silicon single crystal from a PN junction, and to turn a power source 41 on and off 
according to the signal from the temperature detection means. 
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[0014] According to the above-mentioned configuration, it is possible to drive three diaphragms with 
one power source, and closing motion of three passage is possible at once. Moreover, the gap 22 of 
Gaskets 24a-24c and 2nd substrate 25a is adjusted suitably, if the temperature of N2 is controlled by the 
signal from Peltier device 40 and a temperature detection means, the bulb of normal closing can be 
realized, and it is possible to attain the dependability of the switching action of a bulb and improvement 
in the speed further. 

[0015] In addition, this invention is not limited to the above-mentioned example. The volume seems for 
example, for what is necessary to be for Ar gas, halogen gas, neon gas, xenon gas, etc. to be used as an 
enclosure member, and to evaporate with heating and just to expand. Furthermore, the gap 22 may be 
arbitrary, without also restricting the number of the diaphragms which may form in the 2nd substrate 
side and are shown in drawing 2 to three, and the 2nd breakthrough may be two or more. Moreover, if 
the 3rd breakthrough 50 is formed in the 3rd substrate 32 as shown in drawing 3 , and the 1st and 2nd 
substrate 20 and 25 of a lot is already formed in an another side side, it is possible to open and close 
many bulbs further. 
[0016] 

[Effect of the Invention] As a means to drive a diaphragm according to this invention as concretely 
explained with the example above, it excels in long term stability by using the force by expansion of a 
gas, and the micro bulb which can drive simultaneously two or more bulbs with an easy configuration 
can be realized. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention is used for the gas-passageway change of the micro gas 
chromatography formed for example, on the silicon substrate, and relates to a suitable micro bulb. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, the thing of the structure shown in drawing 4 indicated by 
publication of unexamined utility model application Heisei 1-154460 as this kind of a micro bulb in a 
cross section is known. In drawing 4 , 1 is the 1st substrate which consists of silicon, it is open for free 
passage to the crevice which the diaphragm which has the mesa section 6 is formed in the center section 
formed in this silicon substrate 1 of etching, and forms this diaphragm, and the slot 7 is formed. 2 is the 
2nd substrate which consists of Pyrex glass, the breakthroughs 9 and 10 which serve as a gate of a fluid 
according to the location of the mesa section 6 and a slot 7 are formed, and the 1st and 2nd substrate is 
formed in piles of anode plate junction. 

[0003] 4 is the supporter material of a cross-section U shape, covers the rear face of the mesa section 6 
formed in the 1st substrate 1, and is being fixed by adhesives. 5 is an electrostrictive actuator (only 
henceforth an actuator), an end touches the pars basilaris ossis occipitalis of the supporter material 4, the 
other end touches the rear face of the mesa section 6 of the 1st substrate, and this actuator 5 is arranged. 
12 is a power source for impressing an electrical potential difference to an actuator. 
[0004] In addition, the thickness of the 1st substrate is about 6 micrometers, and the gap D of 0.3mm 
and the 2nd substrate is made into 4.2mm 2 and die length of about 9mm, and displaces about 8 
micrometers of cross sections of an actuator with the electrical potential difference of 150V. 
[0005] Since according to the bulb of the above-mentioned configuration a fluid flows from a 
breakthrough 9 and flows to a breakthrough 10 side, when the power source 12 of an actuator 5 is OFF, 
an actuator 5 develops when a power source 12 is ON, and the runoff hole 10 is blockaded by the mesa 
section 6, the bulb of aNOMARI open type is realizable. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As a means to drive a diaphragm according to this invention as concretely 
explained with the example above, it excels in long term stability by using the force by expansion of a 
gas, and the micro bulb which can drive simultaneously two or more bulbs with an easy configuration 
can be realized. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned conventional micro 
bulb has a very short expanding distance of an electrostrictive actuator, adjustment is difficult, and since 
the actuator is fixed by adhesion, when achieving the unification with the function of others further, 
such as concentration of a bulb, an actuation circuit, hydrometry, and a detector, which has a problem in 
long term stability, it is difficult [ it ] to form a bulb simultaneously with silicon ultra-fine processing 
technology. Moreover, since one driving gear is needed to each one bulb, there is a problem of 
becoming cost high. It was made in order that this invention might solve the trouble of the above- 
mentioned conventional technique, and as a means to drive a diaphragm, by using the force by 
expansion of a gas, it excels in long term stability and aims at offering the micro bulb which can drive 
simultaneously two or more bulbs with an easy configuration. 
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MEANS 



[Means for Solving the Problem] The 1st substrate with which, as for this invention, the crevice was 
formed in one field, and the diaphragm was formed in respect of this crevice and another side in order to 
solve the above-mentioned technical problem. The gasket of at least one shape of a ring fixed on said 
diaphragm, It has a predetermined gap in the side in which the diaphragm of said 1st substrate was 
formed. The 2nd substrate which has 2nd at least one through hole formed in the location which 
counters the periphery of the 1st breakthrough which has been arranged airtightly and formed in the 
location of said gasket which counters a core mostly, and a gasket. It has the 3rd substrate which 
covered said crevice and has been arranged airtightly, and while enclosing the member which expands 
with heating (or cooling) to said crevice (or contraction), it is characterized by establishing the heating 
(or cooling) means of this member. 
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OPERATION 

[Function] In the normal state, the 1st and 2nd breakthrough is open for free passage through a gap, and 
passage is in the open (or close) condition. If the member enclosed with the crevice of the 1st substrate 
is heated with a heating (or cooling) means (or cooling), a member will expand (or contraction). As a 
result, a diaphragm bends, the 1st breakthrough of a gasket which countered the core mostly and has 
been arranged is blockaded (or release), and passage will be in a close (or open) condition. 
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EXAMPLE 



[Example] This invention is explained using a drawing below. Drawing 1 is the sectional view showing 
one example of the micro bulb of this invention. In drawing, 20 is the 1st substrate which consists of a 
silicon single crystal, and the crevice 21 is formed in one field of this 1st substrate using anisotropic 
etching. One side of the gap with a depth of about several micrometers where 22 was formed in the 
another side side of the 1st substrate 20, and 23 is 100 micrometers - about 10mm and a diaphragm with 
a thickness of about 1-100 micrometers. 24 is the gasket of the shape of a ring which consists of nickel 
metallurgy with a micrometers [ in thickness / several ], and an outer diameter of 10 micrometers - about 
1mm formed on the diaphragm, and is formed of vacuum evaporationo, a spatter, etc. 
[0010] 25 is the 2nd substrate which consists of Pyrex glass, a silicon single crystal, etc., and the 1st 
breakthrough 26 is formed in the location which counters a gasket 24, and it is being airtightly fixed to 
this 2nd substrate 25 by the 1st substrate 20. The 2nd breakthrough which 27 was open for free passage 
in the gap 22, and was formed in the periphery of a gasket 24, and 30a and 30b are piping with a bore of 
about 0.1 -1mm connected to the 1st and 2nd breakthrough 26 and 27. 

[001 1] 32 is the 3rd substrate which consists of Pyrex glass, a silicon single crystal, etc., the heater 33 
which consists of a metal thin film resistor is formed m one field of this 3rd substrate 32, and it is being 
airtightly fixed so that that heater part may be located in the crevice of the 1st substrate. N2 gas is 
enclosed on the occasion of seal of this crevice. 34 is an external electrode and is airtightly connected to 
the heater 33 through the electric insulation layer (not shown). 

[0012] In the above-mentioned configuration, by the normal state, the 1st and 2nd breakthrough 26 and 
27 is open for free passage through a gap 22, and the fluid passage which passes along Piping 30a and 
30b is in the open condition. And if a power source (not shown) is connected to the external electrode 34 
and a heater 33 is heated, N2 sealed by the crevice will expand. As a result, it bends, as a diaphragm 23 
shows by the dotted line, and the 1st breakthrough 26 of a gasket 24 which countered the core mostly 
and has been arranged is blockaded, and passage will be in a close condition. 

[0013] Drawing 2 is the sectional view showing other examples. Although the explanation which gives 
the same sign to the same element as drawing 1 , and overlaps in drawing is omitted Form 
comparatively larger crevice 21a shown with an alternate long and short dash line A in this example, and 
this crevice is etched further. It is comparatively alike, three small crevices 21b, 21c, and 21d are 
formed, and Gaskets 24a, 24b, and 24c are formed in each diaphragm 23a, 23b, and 23c. Moreover, in 
this example, it sticks to the outside of 3rd substrate 2Qa, Peltier device 40 is formed, and the heating (or 
cooling) means is constituted. 41 is a power source for heating a Peltier device (or cooling). In addition, 
N2 gas etc. is enclosed with Crevices 21a-24d also in this example. Moreover, it is also possible to 
establish the temperature detection means (not shown) which becomes the 1st substrate 20 which 
consists of a silicon single crystal from a PN junction, and to turn a power source 41 on and off 
according to the signal from the temperature detection means. 

[0014] According to the above-mentioned configuration, it is possible to drive three diaphragms with 
one power source, and closing motion of three passage is possible at once. Moreover, the gap 22 of 
Gaskets 24a-24c and 2nd substrate 25a is adjusted suitably, if the temperature of N2 is controlled by the 
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signal from Peltier device 40 and a temperature detection means, the bulb of normal closing can be 
realized, and it is possible to attain the dependability of the switching action of a bulb and improvement 
in the speed further. 

[0015] In addition, this invention is not limited to the above-mentioned example. The volume seems for 
example, for what is necessary to be for Ar gas, halogen gas, neon gas, xenon gas, etc. to be used as an 
enclosure member, and to evaporate with heating and just to expand. Furthermore, the gap 22 may be 
arbitrary, without also restricting the number of the diaphragms which may form in the 2nd substrate 
side and are shown in drawing 2 to three, and the 2nd breakthrough may be two or more. Moreover, if 
the 3rd breakthrough 50 is formed in the 3rd substrate 32 as shown in (kawing 3 , and the 1st and 2nd 
substrate 20 and 25 of a lot is already formed in an another side side, it is possible to open and close 
many bulbs further. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section block diagram of the micro bulb in which one example of this 
invention is shown. 

[Drawing 2] It is the cross-section block diagram of the micro bulb in which other examples of this 
invention are shown. 

[Drawing 3] It is the cross-section block diagram of the micro bulb in which other examples of this 
invention are shown. 

[Drawing 4] It is the cross-section block diagram of the conventional micro bulb. 

[Description of Notations] 

20 1st Substrate 

21 Crevice 

22 Gap 

23 Diaphragm 

24 Gasket 

25 2nd Substrate 

26 1st Breakthrough 

27 2nd Breakthrough 
30 Piping 

32 3rd Substrate 

33 Heater 

34 External Electrode 

40 Peltier Device 

41 Power Source 
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DRAWINGS 



[Drawing 1] 

30d 




[Drawing 3] 
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